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ix7 o%j^jt<z)ffi^i'KS:^-rsa-r^^--ificfevNT, ^75 $me#!tf> 1 

l#@CDTy r, 16S§0Glu, 49§@fflAsn, 84SS©G1 u, 1 
44t@0Ser, 167fg0Gln, 169#g©Tyr. 17 8f@©A 
la, 188#g©Glu, 190#g©Asn, 20 5#|®Hi s ~BlX}2 0 

L/T 7 0%JK_hCDffiHttS:^ , rs a -75 ^-i?fC;J3^T\ !!£7 5 JWLfflffi\Q>7 
— e©*7$ yiftBBJffteffi^^-sr^ y^gB^JlCgm^i±T^S^Ma-7 5^ 
Hf*g3] 1B^J##1 ©75 /BfcBB8l® 1#B©A s p#*> 1 9#@<Z> 

•t & 7 5 y mmm jc g& 2 & % © & m 2 g b4S<z>^m <* - 7 5 ^ - m „ 

ffi^J £ ^ -T £ *» © T*& -5 2 X tt 3 IH«<Z)^M a - 7 5 9 - if . 

[Sf#£5] 1 tC;^3ft£7 5 /^»JXkm7 5 /^@B#Hc*f 

j m&m&mmx i$x#:jkT$m&T% 2-4 © -r ti^tia*© 75; me#f<z>tt 

[» 6 ] 7 5/ m^S<Z>g^#S2#J## 1 ©7 5 / Kee^jCD 49S@ 
<Z> A s nJCffi^Sr^ Ser, .16 7fg0Gl nCi§t§75 

;KJ|I*G1u, 1 69S@©Ty rCiStSr^yi^MLys, 19 
OSBfflAs nlCffi^f-5 7 5 ;ij|l^Ph 2 0 5#a®His ICfB^-T 
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§7^ ;m&S*A rgXtt209Sg©Gl n lCffi^"T £ T ^ J WL&&%l V a 
1 lC«g|£irt T ^ >^WJ©ftg|#@B#I## 1 (D 1#B<Z)A 
s p^fe 1 9#g©G 1 y £T*tf>7^ 7 ^@e#J£@B#I§-^ 2 © 1 #B©H i s ^ 
e> 2 ltaOG 1 y £T*©7^ ^ MJ^JlCg^£lirT fc£ ^©T*&£ff ^ 5 fE 

[»*^ 7 ] i ~6 © i ^aas<«#i <* - 7 ^ =r 

[0 0 0 1] 
[0 0 0 2] 

tmwjWft b £ e> £ -r & ran 

If [EC.3.2.1.1] •grSfeMMi: LT^Jffi-r-5^lCl±. «Bft 

BB U T =fc *<l£fc V \ bSf iMS««T? & £ % <Z> £T*& o tc 0 

p KSM-K38 (FERM P-16817) #fc&tf|iaKSM-K36 (FERM P-16816) tfc(D£jgi-£^ 
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SSr^b^fflt LT^ffiT*&5^££BffiUT^5(#M¥l 0-3 6 2 4 8 
7#). 

[0 0 0 3] 

* 5 a ~ 7 ^ 9 - if & Hit "T -5 ZL £ £ @ tt £ "T § . 
[0 0 0 4] 

, &ftU£^HI, KSM-K3 8ft*7 5 5-^©7 5;»SJ!l (BJ^F#-& 1 ) 
[0 0 0 5] 

LX 7 C^jeUKOffiHttfe^"*-* a -7^— tftCfcV^T, 17^ -/MM© 1 
ltBfflTyr. 1 6SS0G1 u, 49#H0Asn, 84#@fflGlu, 1 
44Sg0Ser, 167fiOGln, 169$l©Tyr, 1 7 8f g©A 
la. 188ig0Glu, 19 0#@©Asn, 2 0 5 # g © H i s &T$ 2 0 
9#g<Z>G 1 n©e>^m^;rifrtc*B^-r£7^ y««3S© 1 JSHJSiLt&flHftX 
tt ft 3: $ it T & £ a - 7 ^ 9 - if & H « "T « % © T' & £ . 
[0 0 0 6] 

*fc#$8»!l!tt, @B#!##llc^£;ft£7 5 ^IHE*!IXttlS&7S y^IB^Jlc^fb 
T7 0%JK±©ffl3tt%*"rSa-7^9-^KfeV^T, i7 5 ySMB#I©7 3 
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/5fcfis**e> ii~ioo7^ sm%i.mzffim-t2>mpj*:i&<Dmtma -7^- 

[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 

1 7 oroj^i^ffii^tt^wt-sr^ smmnzti-tzwtftMTfrjuv « -7^ 

ttgllCJ: *;W^14$:fBl±^-&feM«^©M§?a - 7 ^-iflCo^T 
frTV^,, B. amyloliguefaciens ftjfecpggittcfev^ 1 7 7#gg)A r 

gA^l 8 8#g0GlyiS$:^$ffet)CD (J. Biol. Chem. , 264, 18933 
, 1989), B. licheniformis (£>gi^lc33V>T> 133#@GDHis5:Tyr ICg 
^LfcfeCDQ. Biol. Chem., 265, 15481, 1990) #$8££ tlT L/frU # 

2§WT*M^e>*i£M;§?7;i/# y a -7^-if&> ^©^>fbM a - 7 ^ ^ - 

if £<DT$ JWtfBM&\*l&<* £fc_fclB<Z> 177#@OArg^P,188fgO 
G 1 ymmzm%-t&&m$mzX#:LX&<>). 133#§®His^ 

[0 0 10] 

jlLfcBacillus s P . KSM-K38 (FERM P-16817) ffim&V&V. IE#J#-if 1 tf>7 ^ 
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jmm^^-t&Bm 0-362487 #) „ <£v^|HfKSM-K36(FERM 

p-i68i6) mmmx^-oxm^m^ 1 07^ smmyjuffiQ ^>%(Dmn^M-t 
zmm (@e?u##4) mm^i 0-3 e 24 s 7#> e>tis 0 iea, r 

^ y ^fg^J^ffilHjttliLipman-Pearson^ (Science, 227, 1435, 1985) {C<fcoT 
[0011] 

- 3 3 6 3 9 2#fa«©#&&/gV>3r £tfT°£2> 0 mfc^CDmtLXl*. fB#I 
3 &tK@E#I#-S§- 5 Kjjk £ tl -5 CD ##lf e> tl £ . 
[0 0 12] 

nx^^m&nmm^m^mx^tim^n^mmx^. mfut^mmtasi 

te-Directed Mutagenesis System Mutan-Super Express Km^p y h^&flH^Tff 
Z> Z.tj$T* : £Z>o $.f=.. Un>tft>hPCR (polymerase chain reaction) 
& (PCR protocols, Academic press, New York, 1990) £M r. £ Id <fc o "£\ 

[0 0 13] 

©TyrlCiStS7 5;i^lS:Phe, 1 6#@0G1 ulC^^ST^ 
M^Pro, 4 9S@©Asn}:i3t575;i^i5:Ser, 84#B 
©Gl uCfSt57$;iJlS&G In. 144#@<Z>Ser iCffi^-TST^ 
/iilMPro, 1 6 7#S©G 1 nlCiatS7^ ;t^l5:G 1 u, 16 
9#|fflTy r\Zfflm?ZT$ Jm&mZLy s, 178SHCA1 alCfg^-T 
S75;iMS:Gl 188SH0G1 u Klffi 7 ^ ^ A s p 

, 19O#l0Asnj:ffiSt57^;ij^i^Phe, 2 0 5#g©Hi si: 
ffiStS75;iJlli&A rgXtt2O9#B0Gl n&C*B^i-£T * JWfegk 
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& v a i izmm-t&^gktfMt. lva„ 

[0 0 14] 

xftwcDmpm^ i <dt$ jmmyi<DT^ j^v® (a s p ) 1 i~ 

1 9#g(Z>G 1 ylC=ra^-r5BB#J£, ffitf>$tft§? <* -75 ^-i?©^75 J WM 

mzm^-tz r ^ j wmm\z.w&* %> z. t. \z & o t zmm-? & r t #t? 

[0 0 15] 

19#g0Gl y lZffi¥-t£$HmZ 1 #Btf>H i s 2 1#@0G1 yt'feS 
c Bacillus sp. KSM-AP1378 (FERM BP-3048)$;fi5fe<Z>M:§tf a ~ 7 

^(D»fe^@B#I&#lf&¥8 - 3 3 6 3 9 2 #fC V\TI»a*3 ft 

[0 0 16] 

*!§^©^Ma-75^--iflC^VNTli, 3SJCJiia©#a7^ yfift«S<Z>*ife 

^tfe%®M7$ yfi*#£©1B!JIXH:*$ci:7 3 yBfcffi#l<z>tt3l& 2«j£iLfc 
M&&£> J &fe : b<Dtfmft>ft£t>K «F* L< »4 9#S©A s nlC^^i"S75 
;Slj|i^Ser, 1 6 7#g0GlnlCffiatS7$yiJlSI:Glu, 16 
9Sg©Ty r JCffiS** -5 7 3 ;iffiLy s, 19OSS0As nlCfB^-f 
57^;HSI5:Phe, 2 0 5f@OHi s IZftBtZ 7 5 ^ A r g 

3gL<te2 0 9#S<Z)G 1 nlC^^-r-g>75 /^3gS£V a 1 Izm^^UM. 
X&l#gtf)A 9#g©G 1 y *l?lc4B^i-5gB^JS:@B^I#-^2 ic^ 

£ft£75 y^SB^J© 1#@©H i s*^21#I0Gl y*T*©7^;iI?'J 
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3glC, mm&Mfr&t> J &<Dm£ LTfcfc. 49#g0Asn{Cffiit575;i 
il^Ser, 1 6 7#g©G 1 n(Cffi3t-575 ;t^SS:G 1 u, 169# 
SCDTy rlzm^-t&T^ ^H^I&Ly s. 19OS@0As nlCfg^-TST 
^ ;iSJlI5:Phe, 2 0 5SB©His 7 ^ J S^SI:A r g&tf 

2 0 9#B©G 1 nlCffl^-f £7^^*$:V a 1 \Z.m$k~$ 3 ^<Z> 
-Br, 3&V>&l#gtf)A s pfrk 1 9SICDG 1 y ^T*(C^| ^5 WM 
2 iCjot^tlST ^ >>^fiJ#I©l#@<Z>H is^f.21#@OGl y*T?©T^ 7 

wmm\zw&*&&.skh. i 6 7#g©G i nKmm-t&T$ smmmzG 1 u 

, 169Sg©Tyr(:^t575;t^I$:Lys, 19 0SS©Asn{C 

ta^-r-sr^ ;^i&Ph e> 2 0 9#@©g 1 nMB^-rsrs ya^is* 
v a 1 Kmm?zmm<Dm&&t>-&mtfmif bn&o 

[0 0 17] 

mz&2>&m£.m&zm±z-&2> 1 2 8#b©a s pic^-ter ^ jmnm* 
«7$;»aisLe uizmm-t&^m. ^\z&f$mm&\z&v z>m&ti-&m®> 

1 8 8#g©G 1 ulC^^-rST^ lie lcS#|-r&^g|^£ 

#fl#-£fc>i±5 r £ * ortgT-&5 0 
[0 0 18] 

[0 0 19] 

h^*^-?— if, ^^^>^U7-if> A-Tr^ri/^-if, "yvfJ-VMlJ* 
=y - Hfr *>m&tiZ> lltfc»2 5SJ^_h©#^ €rffi#"T £ 



2000-3023988 



11 — 163569 



[0 0 2 0] 
[0 0 2 1] 

[0 0 2 2] 

z:£:#T£, j€ic^;bnr^^-if, -if, ^yr^5- 

a - T ^ 9 - if i: £ =b tcM^ icf^M $ * £ ^ £ * T? £ -5 = 
[0 0 2 3] 

[0 0 2 4] 
[£££!] 

r^^-iffSSM^tt. 3, 5-i;-hnf;f;^ (dnsso t-m^l 

fc 0 5 0mM^ui/>iii[ (phi o) $izT$m&mBz&tifcmm.rp. 50 
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otiSlfc. BM<Djjmit l »1 At mo 1 ®^;i/=i-^lcffi^-tSig5t;«i 

1 b^o 

S&*<Z>$!l5£&, ^Jflt^tr;!/^^ It, Bio-Rad*±tf)Protein Assay 

[0 0 2 5] 

y;v# u basset if©*? u -— y? 

3gifr#«LfcJt»tttCoV*T, *l/-h3U (ED T A) KtttgfcM^U 
[0 0 2 6] 

_LMtf>:£&lC J; »J, Bacillus sp.KSM-K38 (FERM P-16817) ffi&# Baci 1 lus sp 
. KSM-K36 (FERM P-16816) <*$:$#t5ii^T'tfc 0 
[0 0 2 7] 

m&A bv-^hy 1. 5% 

V-fh> 0. 5% 

&ft^hU?i* 0. 5% 

0. 5% 

1. 5% 

Na2C03 0 . 5 % 

(PH 1 0 ) 
[0 0 2 8] 

JStffiB hU^h> 1. 5% 

VAYy 0. 5% 

Mth'JfA o. 5% 
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Na2C03 0 . 5 % 

(PH 1 0 ) 
[0 0 2 9] 

KSM-K3 8WKSM-K3 6 Wttt?:^ 1 iCj^f . 
[0 0 3 0] 



1 0 
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KSM-K3 6« 


KSM-K 3 81* 




K368c*<1.0— 1.2MmX2.4-5.4#m, 
K388c#l. 0—1. 2 ^ m x 1. 8-3. 8 u m© 1> . 
®«:©ij6SSt^tt**(rffifRB©l*giaa-?Cl. 0—1. 2 
jumxl.2— 1.4jum) £ftS« ^IS^^biEgl1Sb6< 


(b)^Jll!l^l^£f(MS 


£mKWi&C\. US© 

mftimmx'&z. mm 


tmpiB-e&So *Ett¥ 
*w-rSo 

©ifcf fcJigfe €> n*tt t \» 


■ MRrX h 
• «>l/T— tr 


WU =»— 9— 

>*—*z4«*wjh us: 

it A. 1>I 

£W©aK*BBBte, 15- 
40'C. £W«Si£J»Sffl 
{±30— STCT-feSo 
£W©pH*EgBl±. PH8.0 
-11.0. £Wfi3pH(* 
PHIO.O— ii.o-e*-5o 

A9««*<12*f-Wi£ir* 


Jtffafr<T**'Jtt<D*. *! 

IT A Iff 
"A t.t 

l»l5Eo 

i>m-mm wet \, 

TTA Lit 

fcTBEo 

^WOSII&Si^ 15- 
40^, £W*3Sffite30 o C 
■C&So 

^W©pH|SB8(±, PH9.0— 
11.0. ^W«8pHI±S«lT 

*So 

J-X. L-T7 fcV-X. 7 

rflffl-TSo 

15%T'«4.WT§4- 



[0 0 3 1] 

#M2 KSM-K3 8ftMKSM-K3 6ft®M 
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##Ml©?K^^SBiC, KSM-K3 8»&5 WiKSM-K 3 6#fc£gMl 

14 ( P H8. 5) ig#?£l L«Jfc»J, ^tt^Ttl5 5 7U^1 

1 7 7 UCDtS'S^^LTVNfe,, 
[0 0 3 2] 

##M2T*#£*lfeKSM-K3 8^CD^#±^IC8 0 %^fO?g,g&C&£ £ 
«5lC«aftT> 5 E-T>AS:}flD^.Taffft, £/£0fcifclR&igj&U 2mM CaC 
1 2 Htfl0mMh'J^ii8«* (PH7. 5) JC»#U H«»*JC>^L 
T-Bfc38«fl/fc. #&*ife38#frt«[€:Hf««f**e¥«fl:bfcDE AE- ha/\°- 
;i/6 5 OM^r^AJC^b. |eI^»?j££J§^T 0 - 1 M(Z)^(Z)?gS^I@HtC J: »J 

y/I/TS K^^/«5t*S& 1 0%) Mvf^AFfi/« (SD 

S) «ft*»-e#-©^>KS:^it.*»»#*S:»«Clfc^-e^fe. KSM 

[0 0 3 3] 
m»a8»SR©4*ttttJKT©iiyT?*«. 

(1) fM§ 

1, 4 $01/3*/ KM-££#8?U 7$Q-x*e>tt^3-^ (Gi), v;i/h 
(G2) , Y;i/hh'Jt-7. (G3) , v;i/h7=-b^^--x (G4) , v;v 
h^>#;*--* (G5) , h^^rif^--x (G6) h ^ZX-T. 

(G7) &^t5 0 fe^b^;i/9>c«^Mb^v% 0 

(2) pH^jt-ffi (yy y h>-Dtf>y>««f»[) 

V^4l%, 4 0TC, 3 0^IMTt', pH6. 5—11. 0 <D«SH7? 7 

(3) f^MMS«gSBS^«ji^fflMS 
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v>-rti%> 2o~8oicc!)j£iHt'^u mm^mumtb o~6 o°cx°$> 

(4) ll^^tt 

5 OmM^U S/>*K-ffc^-h U (pHIO) tfUC T £ ISftS £ 

8 0 %&>±<D%tf?m&$:ijkV. 4 5tt^6 0 %©a#?£'f££^Lfco 
(5) 

Mllt^itt5 5, 0 0 0 + 5, 0 0 0T'*5 o 
(6) 

VN-Ttl*;, ««j^*«*»«fefC«fcyaj3tUfe««J^tt4. 2tf*£T'&5o 

(7) #lg«5ttm©J»» 

SDS. HMt? V 7 ^ ; - Wfti 0 . 1 

%?§?£#T% pHIO, 3 0^^3 0^111^ V*-r4x%>*&£iSttlHW«: 

(8) &m&v>&m 

&m±m&t&&2i*:T. phio, 3 o°ct*3 o frmmmLx^n&mzm 

K38&. 1 mM©Mn 2+ tC«fc y P1§£*1 (If^7 5%) , lmMOSr 

K36&, 1 mM<Z>Mn 2+ lC«fc »J IfifFStl (BBOTS*&9 5%) , lmM0)Hg 2+ 
, B e 2+ &tfC d 2+ KJ: UfflfSHS (Sf^3 0~4 0%) „ 
[0 0 3 4] 

K SM-K 3 8*fc<Z)®#;fr ^SaitohMiuraCD^Sfe (Biochim. Biophys. Acta 
, 72, 619, 1961) 0^;iotttffib^*DNA5:^i!i:U ^7>f7 
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— K 3 8 U S (gB^!l##l 8) WK3 8DH (@B#I## 1 9) fcffi^T, PC 
T^-if (£TFK3 8 AMY£SE«) ?:3-Kt5Sfi™ (^J 1 . 5kb 

) zmmhr~ 0 ztizummm s a 1 1 iz^-oxmm^ hw^-phsp 

6 4 6-217781) (D Sal I - S m a I gP&fCjfA-fS ItCi 

ot, p H S P 6 4 tC-^-^tl -5 Bacillus sp. KSM-64 (FERM P-10482)$ctf>7;i/;2j 
U-fe^^-ifit^lCS^S^yn^E-^-OT^lC. K3 8AMY©iI 

m&*tfi&&{st=.mmz-7^x$ kphsp-k3 szmmvt mi) 0 

[0 0 3 5] 

l^^tC Bacillus sp. KSM-AP1378 (FERM BP-3048)^ (#11^9 - 3 3 6 
3 9 2) )d^MbfcMDNA^i:U (SB#I#-if 
2 0) ilLADH (@B^J#-^2 1) $:MVNfePCRH/J5lCj:o Tiffg Lfc@B^J# 
# 2lC^3*l£7^ y^fB^J^^-TS^bMa-T^^-lf LAMY£ 
fB«) &n-Ft5l^»i)i (*&1. 5kb) JiSBfcHlflitcS&Sj'***- 
p H S P 64(0 S a 1 I — S m a I ggfelCjf \*$Z> Z. k. K <fc o T, iffi^X.^^ 
>KpHSP-LAMY5:iiLfc (01) „ 
[0 0 3 6] 

2 IgjK 3 8 AMYlfe^g)ii- 1 
BP^#MW^MlCl*SM5tt±©Site-Directed Mutagenesis System Mutan-Sup 
er Express Kmdp^ h$:MVAfc 0 £i\ HJIM 1 T*#£>*l£ilB#|*.:7"^;* ^ K P 
HSP-K3 8*mM£:V, ^7>f7-CLUBG (@2#J## 2 2) &tfK 3 8 
DH (BS#!##19) SrMVNTPCR^^Sr^-priltCfcoT, KSM-64^ 

mm<D&jj7u ^ - # - <z>±?» e>^b§?T;i/* y«-7^- if^t^^T^ 

*T<3D^J2. 1 k b(Z)^$rifiI@3-&, d*l£_hi23ry h IC#M©^^ 5 
^-pKF19 kffl Sma I ffifetCjfjjAU ^M^AfflffiSI*.:/^* $ KpK 
F 1 9 -K3 8 fclilgLfc (02) „ 
[0 0 3 7] 

mz. BB?U##6~1 5JC^Lfe#a©»fi«fli»3EII*AM*U=f3i^l/* 
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fflpKF 1 9-K3 8&ffiV^, h©#&&Ct£oT^M^A£/S&ffVV £ 

fSjg%tCi:oT:*:J®KMV 1 1 8 Am (3>lff>htWV 118 4, SMSt 

[0 0 3 8] 

MK3 8AMYIM^^SIpKF 1 9 kO Sma I gPfetCjff A-fr-5 Z. £ IC 

■3T3IK:B0©3C»S:#ALfc. 
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SEQUENCE LISTING 

<110>KAO CORPORATION 

<120>New mutant alpha-amylase 

<130>P02341106 

<160>22 

<210>1 

<211>480 

<212>PRT 

<213>Bacillus sp. KSM-K38 
<400>1 

Asp Gly Leu Asn Gly Thr Met Met Gin Tyr Tyr Glu Trp His Leu Glu 

5 10 15 

Asn Asp Gly Gin His Trp Asn Arg Leu His Asp Asp Ala Ala Ala Leu 

20 25 30 

Ser Asp Ala Gly He Thr Ala lie Trp He Pro Pro Ala Tyr Lys Gly 

35 40 45 

Asn Ser Gin Ala Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr Asp Leu 

50 55 60 

Gly Glu Phe Asn Gin Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys 
65 70 75 80 

Ala Gin Leu Glu Arg Ala lie Gly Ser Leu Lys Ser Asn Asp He Asn 

85 90 95 

Val Tyr Gly Asp Val Val Met Asn His Lys Met Gly Ala Asp Phe Thr 

100 105 110 

Glu Ala Val Gin Ala Val Gin Val Asn Pro Thr Asn Arg Trp Gin Asp 

115 120 125 

lie Ser Gly Ala Tyr Thr He Asp Ala Trp Thr Gly Phe Asp Phe Ser 

130 135 140 

Gly Arg Asn Asn Ala Tyr Ser Asp Phe Lys Trp Arg Trp Phe His Phe 
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145 150 155 160 

Asn Gly Val Asp Trp Asp Gin Arg Tyr Gin Glu Asn His He Phe Arg 

165 170 175 

Phe Ala Asn Thr Asn Trp Asn Trp Arg Val Asp Glu Glu Asn Gly Asn 

180 185 190 

Tyr Asp Tyr Leu Leu Gly Ser Asn He Asp Phe Ser His Pro Glu Val 

195 200 205 

Gin Asp Glu Leu Lys Asp Trp Gly Ser Trp Phe Thr Asp Glu Leu Asp 

210 215 220 

Leu Asp Gly Tyr Arg Leu Asp Ala He Lys His He Pro Phe Trp Tyr 
225 230 235 240 

Thr Ser Asp Trp Val Arg His Gin Arg Asn Glu Ala Asp Gin Asp Leu 

245 250 255 

Phe Val Val Gly Glu Tyr Trp Lys Asp Asp Val Gly Ala Leu Glu Phe 

260 265 270 

Tyr Leu Asp Glu Met Asn Trp Glu Met Ser Leu Phe Asp Val Pro Leu 

275 280 285 

Asn Tyr Asn Phe Tyr Arg Ala Ser Gin Gin Gly Gly Ser Tyr Asp Met 

290 295 300 

Arg Asn He Leu Arg Gly Ser Leu Val Glu Ala His Pro Met His Ala 
305 310 315 320 

Val Thr Phe Val Asp Asn His Asp Thr Gin Pro Gly Glu Ser Leu Glu 

325 330 335 

Ser Trp Val Ala Asp Trp Phe Lys Pro Leu Ala Tyr Ala Thr He Leu 

340 345 350 

Thr Arg Glu Gly Gly Tyr Pro Asn Val Phe Tyr Gly Asp Tyr Tyr Gly 

355 360 365 

He Pro Asn Asp Asn He Ser Ala Lys Lys Asp Met lie Asp Glu Leu 
370 375 380 
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Leu Asp Ala Arg Gin Asn Tyr Ala Tyr Gly Thr Gin His Asp Tyr Phe 
385 390 395 400 

Asp His Trp Asp Val Val Gly Trp Thr Arg Glu Gly Ser Ser Ser Arg 

405 410 415 

Pro Asn Ser Gly Leu Ala Thr lie Met Ser Asn Gly Pro Gly Gly Ser 

420 425 430 

Lys Trp Met Tyr Val Gly Arg Gin Asn Ala Gly Gin Thr Trp Thr Asp 

435 440 445 

Leu Thr Gly Asn Asn Gly Ala Ser Val Thr He Asn Gly Asp Gly Trp 

450 455 460 

Gly Glu Phe Phe Thr Asn Gly Gly Ser Val Ser Val Tyr Val Asn Gin 
465 470 475 480 

[0 0 5 8] 

<210>2 

<211>485 

<212>PRT 

<213>Bacillus sp. KSM-AP1378 



<400>2 

His His Asn Gly Thr Asn Gly Thr 

5 

Leu Pro Asn Asp Gly Asn His Trp 
20 

Asn Leu Lys Ser Lys Gly He Thr 
35 40 
Lys Gly Thr Ser Gin Asn Asp Val 

50 55 
Asp Leu Gly Glu Phe Asn Gin Lys 
65 70 



Met Met Gin Tyr Phe Glu Trp His 

10 15 
Asn Arg Leu Arg Asp Asp Ala Ala 

25 30 
Ala Val Trp He Pro Pro Ala Trp 
45 

Gly Tyr Gly Ala Tyr Asp Leu Tyr 
60 

Gly Thr Val Arg Thr Lys Tyr Gly 
75 80 
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Thr Arg Ser Gin Leu Gin Gly Ala Val Thr Ser Leu Lys Asn Asn Gly 

85 90 95 

lie Gin Val Tyr Gly Asp Val Val Met Asn His Lys Gly Gly Ala Asp 

100 105 110 

Gly Thr Glu Met Val Asn Ala Val Glu Val Asn Arg Ser Asn Arg Asn 

115 120 125 

Gin Glu He Ser Gly Glu Tyr Thr He Glu Ala Trp Thr Lys Phe Asp 

130 135 140 

Phe Pro Gly Arg Gly Asn Thr His Ser Asn Phe Lys Trp Arg Trp Tyr 
145 150 155 160 

His Phe Asp Gly Thr Asp Trp Asp Gin Ser Arg Gin Leu Gin Asn Lys 

165 170 175 

He Tyr Lys Phe Arg Gly Thr Gly Lys Ala Trp Asp Trp Glu Val Asp 

180 185 190 

He Glu Asn Gly Asn Tyr Asp Tyr Leu Met Tyr Ala Asp He Asp Met 

195 200 205 

Asp His Pro Glu Val He Asn Glu Leu Arg Asn Trp Gly Val Trp Tyr 

210 215 220 

Thr Asn Thr Leu Asn Leu Asp Gly Phe Arg He Asp Ala Val Lys His 
225 230 235 240 

He Lys Tyr Ser Tyr Thr Arg Asp Trp Leu Thr His Val Arg Asn Thr 

245 250 255 

Thr Gly Lys Pro Met Phe Ala Val Ala Glu Phe Trp Lys Asn Asp Leu 

260 265 270 

Ala Ala He Glu Asn Tyr Leu Asn Lys Thr Ser Trp Asn His Ser Val 

275 280 285 

Phe Asp Val Pro Leu His Tyr Asn Leu Tyr Asn Ala Ser Asn Ser Gly 

290 295 300 

Gly Tyr Phe Asp Met Arg Asn He Leu Asn Gly Ser Val Val Gin Lys 
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305 310 315 320 

His Pro lie His Ala Val Thr Phe Val Asp Asn His Asp Ser Gin Pro 

325 330 335 

Gly Glu Ala Leu Glu Ser Phe Val Gin Ser Trp Phe Lys Pro Leu Ala 

340 345 350 

Tyr Ala Leu He Leu Thr Arg Glu Gin Gly Tyr Pro Ser Val Phe Tyr 

355 360 365 

Gly Asp Tyr Tyr Gly He Pro Thr His Gly Val Pro Ser Met Lys Ser 

370 375 380 

Lys He Asp Pro Leu Leu Gin Ala Arg Gin Thr Tyr Ala Tyr Gly Thr 
385 390 395 400 

Gin His Asp Tyr Phe Asp His His Asp lie He Gly Trp Thr Arg Glu 

405 410 415 

Gly Asp Ser Ser His Pro Asn Ser Gly Leu Ala Thr He Met Ser Asp 

420 425 430 

Gly Pro Gly Gly Asn Lys Trp Met Tyr Val Gly Lys His Lys Ala Gly 

435 440 445 

Gin Val Trp Arg Asp He Thr Gly Asn Arg Ser Gly Thr Val Thr lie 

450 455 460 

Asn Ala Asp Gly Trp Gly Asn Phe Thr Val Asn Gly Gly Ala Val Ser 
465 470 475 480 

Val Trp Val Lys Gin 
485 
[0 0 5 9] 

<210>3 

<211>1753 

<212>DNA 

<213>Bacillus sp. KSM-K38 
<400>3 
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gtatgcgaaa cgatgcgcaa aactgcgcaa ctactagcac tcttcaggga ctaaaccacc 60 
ttttttccaa aaatgacatc atataaacaa atttgtctac caatcactat ttaaagctgt 120 
ttatgatata tgtaagcgtt atcattaaaa ggaggtattt g atg aga aga tgg gta 176 

Met Arg Arg Trp Val 
-20 

gta gca atg ttg gca gtg tta ttt tta ttt cct teg gta gta gtt gca 224 
Val Ala Met Leu Ala Val Leu Phe Leu Phe Pro Ser Val Val Val Ala 

-15 -10 -5 

gat gga ttg aac ggt acg atg atg cag tat tat gag tgg cat ttg gaa 272 
Asp Gly Leu Asn Gly Thr Met Met Gin Tyr Tyr Glu Trp His Leu Glu 

5 10 15 

aac gac ggg cag cat tgg aat egg ttg cac gat gat gee gca get ttg 320 
Asn Asp Gly Gin His Trp Asn Arg Leu His Asp Asp Ala Ala Ala Leu 

20 25 30 

agt gat get ggt att aca get att tgg att ccg cca gec tac aaa ggt 368 
Ser Asp Ala Gly He Thr Ala He Trp He Pro Pro Ala Tyr Lys Gly 

35 40 45 

aat agt cag gcg gat gtt ggg tac ggt gca tac gat ctt tat gat tta 416 
Asn Ser Gin Ala Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr Asp Leu 

50 55 60 

gga gag ttc aat caa aag ggt act gtt cga acg aaa tac gga act aag 464 
Gly Glu Phe Asn Gin Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys 
65 70 75 80 

gca cag ctt gaa cga get att ggg tec ctt aaa tct aat gat ate aat 512 
Ala Gin Leu Glu Arg Ala He Gly Ser Leu Lys Ser Asn Asp He Asn 

85 90 95 

gta tac gga gat gtc gtg atg aat cat aaa atg gga get gat ttt acg 560 
Val Tyr Gly Asp Val Val Met Asn His Lys Met Gly Ala Asp Phe Thr 
100 105 110 
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gag gca gtg caa get gtt caa gta aat cca acg aat cgt tgg cag gat 608 

Glu Ala Val Gin Ala Val Gin Val Asn Pro Thr Asn Arg Trp Gin Asp 

115 120 125 

att tea ggt gee tac acg att gat gcg tgg acg ggt ttc gac ttt tea 656 

lie Ser Gly Ala Tyr Thr He Asp Ala Trp Thr Gly Phe Asp Phe Ser 

130 135 140 

ggg cgt aac aac gee tat tea gat ttt aag tgg aga tgg ttc cat ttt 704 

Gly Arg Asn Asn Ala Tyr Ser Asp Phe Lys Trp Arg Trp Phe His Phe 
145 150 155 160 

aat ggt gtt gac tgg gat cag cgc tat caa gaa aat cat att ttc cgc 752 

Asn Gly Val Asp Trp Asp Gin Arg Tyr Gin Glu Asn His He Phe Arg 

165 170 175 

ttt gca aat acg aac tgg aac tgg cga gtg gat gaa gag aac ggt aat 800 

Phe Ala Asn Thr Asn Trp Asn Trp Arg Val Asp Glu Glu Asn Gly Asn 

180 185 190 

tat gat tac ctg tta gga teg aat ate gac ttt agt cat cca gaa gta 848 

Tyr Asp Tyr Leu Leu Gly Ser Asn He Asp Phe Ser His Pro Glu Val 

195 200 205 

caa gat gag ttg aag gat tgg ggt age tgg ttt acc gat gag tta gat 896 

Gin Asp Glu Leu Lys Asp Trp Gly Ser Trp Phe Thr Asp Glu Leu Asp 

210 215 220 

ttg gat ggt tat cgt tta gat get att aaa cat att cca ttc tgg tat 944 

Leu Asp Gly Tyr Arg Leu Asp Ala He Lys His He Pro Phe Trp Tyr 
225 230 235 240 

aca tct gat tgg gtt egg cat cag cgc aac gaa gca gat caa gat tta 992 

Thr Ser Asp Trp Val Arg His Gin Arg Asn Glu Ala Asp Gin Asp Leu 

245 250 255 

ttt gtc gta ggg gaa tat tgg aag gat gac gta ggt get etc gaa ttt 1040 

Phe Val Val Gly Glu Tyr Trp Lys Asp Asp Val Gly Ala Leu Glu Phe 
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260 265 270 

tat tta gat gaa atg aat tgg gag atg tct eta ttc gat gtt cca ctt 1088 

Tyr Leu Asp Glu Met Asn Trp Glu Met Ser Leu Phe Asp Val Pro Leu 

275 280 285 

aat tat aat ttt tac egg get tea caa caa ggt gga age tat gat atg 1136 

Asn Tyr Asn Phe Tyr Arg Ala Ser Gin Gin Gly Gly Ser Tyr Asp Met 

290 295 300 

cgt aat att tta cga gga tct tta gta gaa gcg cat ccg atg cat gca 1184 

Arg Asn lie Leu Arg Gly Ser Leu Val Glu Ala His Pro Met His Ala 
305 310 315 320 

gtt acg ttt gtt gat aat cat gat act cag cca ggg gag tea tta gag 1232 

Val Thr Phe Val Asp Asn His Asp Thr Gin Pro Gly Glu Ser Leu Glu 

325 330 335 

tea tgg gtt get gat tgg ttt aag cca ctt get tat gcg aca att ttg 1280 

Ser Trp Val Ala Asp Trp Phe Lys Pro Leu Ala Tyr Ala Thr He Leu 

340 345 350 

acg cgt gaa ggt ggt tat cca aat gta ttt tac ggt gat tac tat ggg 1328 

Thr Arg Glu Gly Gly Tyr Pro Asn Val Phe Tyr Gly Asp Tyr Tyr Gly 

355 360 365 

att cct aac gat aac att tea get aaa aaa gat atg att gat gag ctg 1376 

He Pro Asn Asp Asn He Ser Ala Lys Lys Asp Met He Asp Glu Leu 

370 375 380 

ctt gat gca cgt caa aat tac gca tat ggc acg cag cat gac tat ttt 1424 

Leu Asp Ala Arg Gin Asn Tyr Ala Tyr Gly Thr Gin His Asp Tyr Phe 
385 390 395 400 

gat cat tgg gat gtt gta gga tgg act agg gaa gga tct tec tec aga 1472 

Asp His Trp Asp Val Val Gly Trp Thr Arg Glu Gly Ser Ser Ser Arg 

405 410 415 
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cct aat tea ggc ctt gcg act att atg teg aat gga cct ggt ggt tec 1520 
Pro Asn Ser Gly Leu Ala Thr He Met Ser Asn Gly Pro Gly Gly Ser 

420 425 430 

aag tgg atg tat gta gga cgt cag aat gca gga caa aca tgg aca gat 1568 
Lys Trp Met Tyr Val Gly Arg Gin Asn Ala Gly Gin Thr Trp Thr Asp 

435 440 445 

tta act ggt aat aac gga gcg tec gtt aca att aat ggc gat gga tgg 1616 
Leu Thr Gly Asn Asn Gly Ala Ser Val Thr lie Asn Gly Asp Gly Trp 

450 455 460 

ggc gaa ttc ttt acg aat gga gga tct gta tec gtg tac gtg aac caa 1664 
Gly Glu Phe Phe Thr Asn Gly Gly Ser Val Ser Val Tyr Val Asn Gin 
465 470 475 480 

taacaaaaag ccttgagaag ggattcctcc ctaactcaag gctttcttta tgtegcttag 1724 
ettaacgett ctacgacttt gaagcttta 1753 
[0 0 6 0] 

<210>4 

<211>480 

<212>PRT 

<213>Bacillus sp. KSM-K36 
<400>4 

Asp Gly Leu Asn Gly Thr Met Met Gin Tyr Tyr Glu Trp His Leu Glu 

5 10 15 

Asn Asp Gly Gin His Trp Asn Arg Leu His Asp Asp Ala Glu Ala Leu 

20 25 30 

Ser Asn Ala Gly He Thr Ala He Trp lie Pro Pro Ala Tyr Lys Gly 

35 40 45 

Asn Ser Gin Ala Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr Asp Leu 

50 55 60 

Gly Glu Phe Asn Gin Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys 
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65 70 75 80 

Ala Gin Leu Glu Arg Ala He Gly Ser Leu Lys Ser Asn Asp He Asn 

85 90 95 

Val Tyr Gly Asp Val Val Met Asn His Lys Leu Gly Ala Asp Phe Thr 

100 105 110 

Glu Ala Val Gin Ala Val Gin Val Asn Pro Ser Asn Arg Trp Gin Asp 

115 120 125 

lie Ser Gly Val Tyr Thr He Asp Ala Trp Thr Gly Phe Asp Phe Pro 

130 135 140 

Gly Arg Asn Asn Ala Tyr Ser Asp Phe Lys Trp Arg Trp Phe His Phe 
145 150 155 160 

Asn Gly Val Asp Trp Asp Gin Arg Tyr Gin Glu Asn His Leu Phe Arg 

165 170 175 

Phe Ala Asn Thr Asn Trp Asn Trp Arg Val Asp Glu Glu Asn Gly Asn 

180 185 190 

Tyr Asp Tyr Leu Leu Gly Ser Asn He Asp Phe Ser His Pro Glu Val 

195 200 205 

Gin Glu Glu Leu Lys Asp Trp Gly Ser Trp Phe Thr Asp Glu Leu Asp 

210 215 220 

Leu Asp Gly Tyr Arg Leu Asp Ala lie Lys His He Pro Phe Trp Tyr 
225 230 235 240 

Thr Ser Asp Trp Val Arg His Gin Arg Ser Glu Ala Asp Gin Asp Leu 

245 250 255 

Phe Val Val Gly Glu Tyr Trp Lys Asp Asp Val Gly Ala Leu Glu Phe 

260 265 270 

Tyr Leu Asp Glu Met Asn Trp Glu Met Ser Leu Phe Asp Val Pro Leu 

275 280 285 

Asn Tyr Asn Phe Tyr Arg Ala Ser Lys Gin Gly Gly Ser Tyr Asp Met 
290 295 300 
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Arg Asn He Leu Arg Gly Ser Leu Val Glu Ala His Pro lie His Ala 
305 310 315 320 

Val Thr Phe Val Asp Asn His Asp Thr Gin Pro Gly Glu Ser Leu Glu 

325 330 335 

Ser Trp Val Ala Asp Trp Phe Lys Pro Leu Ala Tyr Ala Thr He Leu 

340 345 350 

Thr Arg Glu Gly Gly Tyr Pro Asn Val Phe Tyr Gly Asp Tyr Tyr Gly 

355 360 365 

He Pro Asn Asp Asn lie Ser Ala Lys Lys Asp Met He Asp Glu Leu 

370 375 380 

Leu Asp Ala Arg Gin Asn Tyr Ala Tyr Gly Thr Gin His Asp Tyr Phe 
385 390 395 400 

Asp His Trp Asp He Val Gly Trp Thr Arg Glu Gly Thr Ser Ser Arg 

405 410 415 

Pro Asn Ser Gly Leu Ala Thr lie Met Ser Asn Gly Pro Gly Gly Ser 

420 425 430 

Lys Trp Met Tyr Val Gly Gin Gin His Ala Gly Gin Thr Trp Thr Asp 

435 440 445 

Leu Thr Gly Asn His Ala Ala Ser Val Thr He Asn Gly Asp Gly Trp 

450 455 460 

Gly Glu Phe Phe Thr Asn Gly Gly Ser Val Ser Val Tyr Val Asn Gin 
465 470 475 480 

[0 0 6 1] 

<210>5 

<211>1625 

<212>DNA 

<213>Bacillus sp.KSM-K36 
<400>5 

atgatatatg taagcgttat cattaaaagg aggtatttg atg aaa aga tgg gta 54 
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11 — 163569 

Met Lys Arg Trp Val 

-20 

gta gca atg ctg gca gtg tta ttt tta ttt cct teg gta gta gtt gca 102 

Val Ala Met Leu Ala Val Leu Phe Leu Phe Pro Ser Val Val Val Ala 

-15 -10 -5 

gat ggc ttg aat gga acg atg atg cag tat tat gag tgg cat eta gag 150 

Asp Gly Leu Asn Gly Thr Met Met Gin Tyr Tyr Glu Trp His Leu Glu 

5 10 15 

aat gat ggg caa cac tgg aat egg ttg cat gat gat gec gaa get tta 198 

Asn Asp Gly Gin His Trp Asn Arg Leu His Asp Asp Ala Glu Ala Leu 

20 25 30 

agt aat gcg ggt att aca get att tgg ata ccc cca gee tac aaa gga 246 

Ser Asn Ala Gly He Thr Ala He Trp lie Pro Pro Ala Tyr Lys Gly 

35 40 45 

aat agt cag get gat gtt ggg tat ggt gca tac gac ctt tat gat tta 294 

Asn Ser Gin Ala Asp Val Gly Tyr Gly Ala Tyr Asp Leu Tyr Asp Leu 

50 55 60 

ggg gag ttt aat caa aaa ggt acc gtt cga acg aaa tac ggg aca aag 342 

Gly Glu Phe Asn Gin Lys Gly Thr Val Arg Thr Lys Tyr Gly Thr Lys 

65 70 75 80 

get cag ctt gag cga get ata ggg tec eta aag teg aat gat ate aat 390 

Ala Gin Leu Glu Arg Ala lie Gly Ser Leu Lys Ser Asn Asp He Asn 

85 90 95 

gtt tat ggg gat gtc gta atg aat cat aaa tta gga get gat ttc acg 438 

Val Tyr Gly Asp Val Val Met Asn His Lys Leu Gly Ala Asp Phe Thr 

100 105 110 

gag gca gtg caa get gtt caa gta aat cct teg aac cgt tgg cag gat 486 

Glu Ala Val Gin Ala Val Gin Val Asn Pro Ser Asn Arg Trp Gin Asp 
115 120 125 
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att tea ggt gtc tac acg att gat gca tgg acg gga ttt gac ttt cca 534 
He Ser Gly Val Tyr Thr lie Asp Ala Trp Thr Gly Phe Asp Phe Pro 

130 135 140 

ggg cgc aac aat gee tat tec gat ttt aaa tgg aga tgg ttc cat ttt 582 
Gly Arg Asn Asn Ala Tyr Ser Asp Phe Lys Trp Arg Trp Phe His Phe 
145 150 155 160 

aat ggc gtt gac tgg gat caa cgc tat caa gaa aac cat ctt ttt cgc 630 
Asn Gly Val Asp Trp Asp Gin Arg Tyr Gin Glu Asn His Leu Phe Arg 

165 170 175 

ttt gca aat acg aac tgg aac tgg cga gtg gat gaa gag aat ggt aat 678 
Phe Ala Asn Thr Asn Trp Asn Trp Arg Val Asp Glu Glu Asn Gly Asn 

180 185 190 

tat gac tat tta tta gga teg aac att gac ttt age cac cca gag gtt 726 
Tyr Asp Tyr Leu Leu Gly Ser Asn He Asp Phe Ser His Pro Glu Val 

195 200 205 

caa gag gaa tta aag gat tgg ggg age tgg ttt acg gat gag eta gat 774 
Gin Glu Glu Leu Lys Asp Trp Gly Ser Trp Phe Thr Asp Glu Leu Asp 

210 215 220 

tta gat ggg tat cga ttg gat get att aag cat att cca ttc tgg tat 822 
Leu Asp Gly Tyr Arg Leu Asp Ala lie Lys His He Pro Phe Trp Tyr 
225 230 235 240 

acg tea gat tgg gtt agg cat cag cga agt gaa gca gac caa gat tta 870 
Thr Ser Asp Trp Val Arg His Gin Arg Ser Glu Ala Asp Gin Asp Leu 

245 250 255 

ttt gtc gta ggg gag tat tgg aag gat gac gta ggt get etc gaa ttt 918 
Phe Val Val Gly Glu Tyr Trp Lys Asp Asp Val Gly Ala Leu Glu Phe 

260 265 270 

tat tta gat gaa atg aat tgg gag atg tct eta ttc gat gtt ccg etc 966 
Tyr Leu Asp Glu Met Asn Trp Glu Met Ser Leu Phe Asp Val Pro Leu 
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275 280 285 

aat tat aat ttt tac egg get tea aag caa ggc gga age tat gat atg 1014 

Asn Tyr Asn Phe Tyr Arg Ala Ser Lys Gin Gly Gly Ser Tyr Asp Met 

290 295 300 

cgt aat att tta cga gga tct tta gta gaa gca cat ccg att cat gca 1062 

Arg Asn He Leu Arg Gly Ser Leu Val Glu Ala His Pro He His Ala 

305 310 315 320 

gtt acg ttt gtt gat aat cat gat act cag cca gga gag tea tta gaa 1110 

Val Thr Phe Val Asp Asn His Asp Thr Gin Pro Gly Glu Ser Leu Glu 

325 330 335 

tea tgg gtc get gat tgg ttt aag cca ctt get tat gcg aca ate ttg 1158 

Ser Trp Val Ala Asp Trp Phe Lys Pro Leu Ala Tyr Ala Thr He Leu 

340 345 350 

acg cgt gaa ggt ggt tat cca aat gta ttt tac ggt gac tac tat ggg 1206 

Thr Arg Glu Gly Gly Tyr Pro Asn Val Phe Tyr Gly Asp Tyr Tyr Gly 

355 360 365 

att cct aac gat aac att tea get aag aag gat atg att gat gag ttg 1254 

lie Pro Asn Asp Asn lie Ser Ala Lys Lys Asp Met lie Asp Glu Leu 

370 375 380 

ctt gat gca cgt caa aat tac gca tat ggc aca caa cat gac tat ttt 1302 

Leu Asp Ala Arg Gin Asn Tyr Ala Tyr Gly Thr Gin His Asp Tyr Phe 

385 390 395 400 

gat cat tgg gat ate gtt gga tgg aca aga gaa ggt aca tec tea cgt 1350 

Asp His Trp Asp lie Val Gly Trp Thr Arg Glu Gly Thr Ser Ser Arg 

405 410 415 

cct aat teg ggt ctt get act att atg tec aat ggt cct gga gga tea 1398 

Pro Asn Ser Gly Leu Ala Thr He Met Ser Asn Gly Pr Gly Gly Ser 

420 425 430 

aaa tgg atg tac gta gga cag caa cat gca gga caa acg tgg aca gat 1446 
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Lys Trp Met Tyr Val Gly Gin Gin His Ala Gly Gin Thr Trp Thr Asp 

435 440 445 

tta act ggc aat cac gcg gcg teg gtt acg att aat ggt gat ggc tgg 1494 
Leu Thr Gly Asn His Ala Ala Ser Val Thr lie Asn Gly Asp Gly Trp 

450 455 460 

ggc gaa ttc ttt aca aat gga gga tct gta tec gtg tat gtg aac caa 1542 
Gly Glu Phe Phe Thr Asn Gly Gly Ser Val Ser Val Tyr Val Asn Gin 
465 470 475 480 

taataaaaag ccttgagaag ggattcctcc ctaactcaag gctttcttta tgtcgtttag 1602 
ctcaacgctt ctacgaagct tta 1625 
[0 0 6 2] 

<210>6 

<211>30 

<212>DNA 

<213> Artificial Sequence 
<400>6 

atgatgcagt attttgagtg gcatttggaa 30 
[0 0 6 3] 

<210>7 

<211>33 

<212>DNA 

<213>Artif icial Sequence 
<400>7 

tatgagtggc atttgecaaa egaegggcag cat 33 
[0 0 6 4] 

<210>8 

<211>33 

<212>DNA 

<213> Artificial Sequence 
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<400>8 

ccagcctaca aaggtactag tcaggcggat gtt 33 
[0 0 6 5] 

<210>9 

<211>21 

<212>DNA 

<213>Artif icial Sequence 
<400>9 

gcacagcttc aacgagctat t 21 
[0 0 6 6] 

<210>10 
<211>21 
<212>DNA 

<213>Artif icial Sequence 
<400>10 

tttcgacttt ccagggcgta a 21 
[0 0 6 7] 

<210>11 
<211>33 
<212>DNA 

<213>Artif icial Sequence 
<400>11 

catattttcc gctttcaaaa tacgaactgg aac 33 
[0 0 6 8] 

<210>12 
<211>33 
<212>DNA 

<213>Art if icial Sequence 
<400>12 
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aactggcgag tggatgatga gaacggtaat tat 33 
[0 0 6 9] 

<210>13 
<211>25 
<212>DNA 

<213>Artif icial Sequence 
<400>13 

tggatgaaga gttcggtaat tatga 25 
[0 0 7 0] 

<210>14 
<211>33 
<212>DNA 

<213>Artif icial Sequence 
<400>14 

aatatcgact ttagtcgtcc agaagtacaa gat 33 
[0 0 7 1] 

<210>15 
<211>33 
<212>DNA 

<213>Artif icial Sequence 
<400>15 

agtcatccag aggtcgtaga tgagttgaag gat 33 
[0 0 7 2] 

<210>16 
<211>34 
<212>DNA 

<213>Artif icial Sequence 
<400>16 

atttgccaaa tgacgggcag cattggaatc ggtt 34 
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[0 0 7 3] 

<210>17 
<211>34 
<212>DNA 

<213>Artif icial Sequence 
<400>17 

aaccgattcc aatgctgccc gtcatttggc aaat 34 
[0 0 74] 

<210>18 
<211>40 
<212>DNA 

<213>Artif icial Sequence 
<400>18 

gggtcgacca gcacaagccg atggattgaa cggtacgatg 40 
[0 0 7 5] 

<210>19 
<211>29 
<212>DNA 

<213>Art if icial Sequence 
<400>19 

taaagctttt gttattggtt cacgtacac 29 
[0 0 7 6] 

<210>20 
<211>30 
<212>DNA 

<213> Art if icial Sequence 
<400>20 

gagtcgacca gcacaagccc atcataatgg 30 
[0 0 7 7] 
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<210>21 
<211>21 
<212>DNA 

<213>Artif icial Sequence 
<400>21 

taaagcttca atttatattg g 21 
[0 0 7 8] 

<210>22 
<211>27 
<212>DNA 

<213>Artif icial Sequence 
<400>22 

ccagatctac ttaccatttt agagtca 27 

mil 

KSM-K3 8^^tKKSM-AP 1 3 7 8 tft*0a - 7^7-^4111 
[02] 

K S M - K 3 8ffimm<Da-T$5- if £ ^ m^m^ 
[03] 

KSM-K3 8Umm<D* - T$^--^*^©N^SH^J5:KSM-AP 1 3 
7 8^fi3R©a-T^^-if3t^O)N^«t^-r<S^$:^-r®^fe-5o 



ffiSE# 2000-3023988 



#3* 11 — 163569 



[01] 



EI® 



K38US/LAUS 
Sat I 



7 = 7- tf«e^ 
i — 



K38DH/LADH 




I 



PCR 



T5 7-jflfl£^fcg4JDNA 
KSM-K38#/KSM-APl378£fc&3fc 



Sa/ I 



/fmdHI 



75 ■7— tf 



5aZ I 



T4DNA'J fc* 




So/ 1 



7 5^ — &8i2Lm7z>7,^ K 
oHSP-K38/oHSP-LAMY 



/find HI 



1 



fliSEW 2000-3023988 



4#¥ 11 — 163569 



[0 2] 



-f ~ — 
B$/ II CLUBG 




HintittL 



mHE# 2000-3023988 



11-163569 



[03] 




Sal I 




BglU 



J 



Sail 



K38DH 



PCR 



HindJH 



V 



3 



2000-3023988 



11 — 163569 



6 7#I0GU, 169#B0Tyr, 1 7 8 # @ CD A 1 a lg(DT ^ y K&£ 



i 



£BSE#2 0 0 0- 3 0 



11 — 163569 



m m. a 



lig'J## (0 0 0 0 0 0 9 1 8] 

1. 1 9 9 0^ 8^24H 

tins] mm&m 

ft ffi mjRiJ^EH^M^BTlTS 1 4#1 0# 



1 



miE# 2000-3023988 



